Objective: To study bone mineral density (BMD) in Indian patients with systemic sclerosis and objectively verify whether an association exists between osteoporosis and systemic sclerosis. Methods: Adult patients suffering from systemic sclerosis (as per the 2013 American College of Rheumatology classification criteria for systemic sclerosis) attending the rheumatology clinic at Post Graduate Institute of Medical Education and Research, Chandigarh, India were recruited. BMD was measured using dual energy x-ray absorptiometry (DXA) and serum Vitamin D and iPTH levels were estimated. The 10-year probability of sustaining an osteoporotic fracture was estimated using the World Health Organisation fracture risk assessment tool with the Indian population reference. Results: 100 patients were included (89 women). Interstitial lung disease and pulmonary arterial hypertension were seen in 48 and 18 patients, respectively. Median (range) serum 25 hydroxy Vitamin D level was 17 ng/ml (3.7-225.7 ng/ml). Mean serum iPTH level was 79.6±38.1 pg/ml. 55 patients were categorized as Vitamin D deficient, 24 as insufficient, and 21 as Vitamin D sufficient. 21 patients had iPTH values above 75 pg/ml. 28% had osteoporosis of the lumbar spine while 6% had osteoporosis of the femoral neck. Serum iPTH correlated inversely with low bone mass at the hip (P = 0.023, r² = 0.121). Low bone mass did not correlate with age, postmenopausal status, low BMI, corticosteroid use, serum 25 hydroxy Vitamin D levels, disease duration, presence of interstitial lung disease or pulmonary arterial hypertension. Conclusion: Low bone mass is highly prevalent in patients with systemic sclerosis and is associated with elevated serum iPTH levels.
Introduction
Osteoporosis (OP) is characterized by low bone mass and loss of normal architecture of the bones. [1] Patients with OP have a high risk of fractures, especially of the hip and vertebrae, and this results in an increased morbidity and mortality. [2] Some of the important factors increasing the risk of OP include age, family history, corticosteroid use, smoking and excessive alcohol use, and disorders interfering with intestinal absorption or metabolism of Vitamin D. [3] It is a common observation that many patients with chronic inflammatory diseases have an increased risk of OP and fracture, which are usually brought about by prolonged corticosteroid therapy. [4] Systemic sclerosis (SSc) is a systemic autoimmune disease which is associated with vascular, immune, and fibrotic changes in the skin and some internal organs. [5] SSc patients have many risk factors pointing toward the development of OP in them, including SSc being a chronic inflammatory state, occult malabsorption, malnutrition, immobilization, and use of corticosteroid therapy. However, results elaborating the association between SSc and OP have been
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Original Article conflicting, [4, [6] [7] [8] Therefore, we aimed to investigate the bone mineral density (BMD) status in Indian SSc patients. [9] We also collected details regarding previous glucocorticoid and cyclophosphamide therapy.
Patients and Methods
DXA (dual energy X-ray absorptiometry) scan was performed using Hologic viewer 6.0 (Model-Discovery A [S/N 87292]) at lumbar spine and left femoral neck, and T scores and Z scores were calculated as per manufacturer's data. Patients with BMD T score ≤−1.00 were classified as "Low bone mass," and those with BMD T scores >−1.00 as "Normal bone mass." OP was defined as a T score below −2.5 SD and osteopenia was defined as a T score between −1.0 SD and −2.5 SD below the young adult mean (WHO standards).
The online FRAX
® calculator was used to calculate the 10-year probability of suffering from a major osteoporotic fracture and hip fracture using the Indian population reference. [9] BMD was entered as the T score.
Data were entered into MS Excel  2007 and analyzed using SPSS version 20 software. Normality of data was checked using Shapiro-Wilk test. Data were expressed as mean ± standard deviation for normative data and median (range) for nonnormally distributed data. Student's t-test was used for comparison between means, Chi-square test for categorical variables and Mann-Whitney U test for medians. Correlations were estimated using Pearson correlation. Linear regression analysis was used for predictor variables. P < 0.05 was considered statistically significant.
Results
A total of 100 patients were recruited over a period of 1 year; 89 were women. Median disease duration was 5 years (1-30 years). Comorbidities in the patients include dermatomyositis overlap (1 patient), interstitial lung disease (ILD) (48 patients), and pulmonary arterial hypertension (PAH) (18 patients). Fifty-six patients (56%) received treatment with corticosteroids ever; most of these received 7.5 mg/d of corticosteroids initially, and the dose was tapered to 5 mg once a day and then to alternate days and subsequently was stopped. Sixteen patients had received cyclophosphamide for interstitial lung disease, and all had received it as a monthly pulse for 6 months [ Table 1 ].
Low levels of calcium and phosphorus were found in 41 and 25 patients, respectively. Steroid use (P = 0.723), cyclophosphamide use (P = 0.359), sex (P = 0.145), presence of ILD (P = 0.987), or PAH (P = 0.739) did not vary significantly between the groups (on the basis of calcium levels). Median levels of 25(OH) Vitamin D were 17 ng/ml (3.7-225.7 ng/ml). According to the US Endocrine Society cutoffs, the number of patients categorized as deficient, insufficient, and sufficient Vitamin D were 55, 24, and 21, respectively. Mean levels of serum iPTH levels was 79.6 ± 38.1 pg/ml, and 21 patients had iPTH values above 75 pg/ml. Serum iPTH levels did not correlated with serum 25(OH) vitamin D levels (P = 0.104), serum calcium (P = 0.071), or serum phosphorus (P = 0.121). Serum 25(OH) vitamin D levels also did not correlate with serum calcium (P = 0.521) or serum phosphorus (P = 0.909). Osteopenia and OP were seen in 44 and 28 patients at the lumbar spine, respectively and in 36 and 6 patients at the femoral neck, respectively. It was observed that patients with low bone mass, in comparison with those with normal bone mass in the femoral neck (and not in lumbar spine) had statistically significant higher values of serum iPTH (80.76 vs. 71.54 pg/ml; P = 0.048). All other variables did not significantly differ between patients having normal and low bone mass in lumbar spine as well as in femoral neck [ Table 2 ]. The prevalence of low bone mass at the hip as well as spine did not differ among ever corticosteroid users and never corticosteroid users (P = 0.065, P = 0.76, respectively).
FRAX
® scores were calculated for 55 eligible patients (over the age of 40 years). The median 10 years' probability for a fracture was 1.7% for a major osteoporotic fracture and 0.2% for a hip fracture. The maximum probability for a major osteoporotic fracture was 22% and for a hip fracture was 15%. A linear regression model built using BMI, postmenopausal status, steroid and cyclophosphamide use, ILD, PAH, and serum iPTH showed that only serum iPTH was negatively associated with low bone mass at the femoral neck (r 2 = 0.121, P = 0.023).
Discussion
Our study documents the objective association of SSc and markers of OP in Indian patients. The patient population was diverse with a sex ratio of 8:1 (Female: Male) as would be expected of a population with SSc.
A significant proportion of patients was found to have hypocalcemia and hyperphosphatemia in our study. Steroid use was not associated with the presence of hypocalcemia in our patients. This may reflect the poor nutritional status in patients with SSc, which has been variously ascribed to factors such as poor mobility, bacterial overgrowth, and feeding difficulties.
Vitamin D deficiency is a burgeoning problem in India.
The prevalence of Vitamin D deficiency is believed to be over 90% in some studies. Mean Vitamin D levels as low as 7.8 ng/ml have been reported in Indian physicians and nurses. [10] We also found that as many as 79% of our patients had Vitamin D deficiency with a median value of 17 ng/ml. Twenty-one patients had an elevated serum iPTH levels, this may be a physiological response to Vitamin D deficiency as well as the consequent hypocalcemia even though a statistically significant correlation was not seen between these variables. Braun-Moscovici et al. also found elevated iPTH levels in 21.7% of their patients. They also postulated that the elevated iPTH levels may play a role in the development of acro-osteolysis. [11] OP was common in our patients seen in 28 at the Lumbar spine and 6 at the femoral neck. Serum iPTH levels were higher in patients with low bone mass at the hip as compared to those with high bone mass (89.3 ± 42.1 pg/ml vs. 72.6 ± 33.7, P = 0.03). Caimmi et al. did not find any correlation between lumbar spine Z scores and PTH levels. [12] We did not find any association between low bone mass and traditional risk factors such as increasing age, [4, 13, 14] postmenopausal status, [13, 15] low BMI, [7, [13] [14] [15] corticosteroid use, [16] serum 25 (OH) Vitamin D levels, [17] or with disease specific factors such as disease duration and [18] presence of ILD or PAH.
OP in rheumatic diseases is a common morbidity. While corticosteroid use is well known to contribute to OP, chronic inflammation is also believed to play a major role. In patients with rheumatoid arthritis, TNF-α, IL-1, [19, 20] Additive risk factors believed to contribute towards OP in SSc patients include calcinosis, acroosteolysis, and disease duration. [11] Our study further confirms the presence of low bone mass in these patients.
The major limitation of our study is the small sample size; further studies with higher samples are required to validate our results. Further, most of our patients were relatively young and had the disease for a relatively shorter duration as compared to similar studies reported in the past. [9] [10] [11] [12] [13] Finally, we did not include non-disease controls in our study.
To conclude, we have shown that low bone mass is common in patients with SSc and is associated with elevated serum iPTH levels. Hypocalcemia is also highly prevalent in these patients and deserves treatment to prevent untoward long-term effects on bone metabolism and quality of life.
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